Kinetics of superoxide production by stimulated neutrophils.
Oxygen-derived active species and superoxide radical in particular are generated and excreted upon granulocyte activation and are instrumental in host defense against bacterial and fungal infections. Associated with the activation of neutrophils is an apparent transitory oxy-radical production. Evidence from independent methods has previously suggested that radical production peaks shortly following neutrophil stimulation and decays within minutes. However, since neutrophil function in the body might reasonably be expected to last beyond the few minutes following stimulation, cessation of the production of oxy-radicals is unexpected. In an attempt to reconcile this discrepancy, the formation kinetics of superoxide by stimulated human neutrophils was reinvestigated by three independent methods: electron spin resonance, chemiluminescence, and ferricytochrome c reduction. The present results demonstrate that under appropriate experimental conditions stimulated neutrophils have the capacity to produce superoxide for several hours. The reasons for the previously reported "apparent" ephemeral nature of oxy-radical formation are discussed.